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TLE COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Bain A. Vol 

nELDOFTHEINVENTtQNI 

The field of this Invention n^t»<kmi^uxwnspwientitfii^,. 
ered on coked tubing where the tubtag can elso be €Kpaixled eaeinet Ihe 
ecreen to push It against the western. 

BACKGROUND OF THE INVPMj mM 

hi typical completions In the past metaJBc screens have been inserted 
on rigid or coiled tubing Into a zona In the weflbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
techrto^laTownasgravdpacks^ Screens have aJeo been used that come 
prepacked with a sand layer as an aflena^ 
techrtojies w to be used h coi^unca^ 

thescreen. The gravel packir^ procedures especialy to iwrfzorital ora- 
tions left uncertalntes as to whether f*esaiid had been arfliclei^ 
uniformly to the annular space so as to provide an effective gravel pack. 
Additionally, the gravel packing proosdure took valuabto time to accompfeh 
and required the use of surface eojapnierttohandtetheniaten^ 
ment In the weKbore. Another disadvantage of traditional gravel packing 
procedures b that an annular space around the screen tied to be left so that 
the gravel could be placed there. The end result was the toskte diameter 
within the ecreen was necessarily amal to allow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain driWng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weBbore which 
s cause subsequent plugging when the production began, even wtth screens 
and grave* packs being depioyed. 

A more ideal situation tor producing a formafion to to leave ihe weBbore 
in its drffled state so as to create toe least amount of cfistoriMnce to Ihe for- 
mation which has Just been driled. Traditional techniques leaving an annutar 
10 gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that wouM allow fluid to convey the gravel to atso appty hydraulic forces on 
the formation as wet as incompatibilities between the fomtatton and the fluids 
used to convey the gravel 

15 

SUMMARY OF THE iNVBiTlON 

One of the objects of toe present Invention is to allow a wed to be 
produced through a screen without toe r^fbf agjaveipack. This objective 
is accompfished by the placement of an expandable screen that can move 

20 radially outwardly when placed at the desired location against the weUbore 
and be porous enough with sufficient open area to eXow production from toe 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coBed tubing 
which can be prepenerated for a support for thee Another objective is 

25 to protect the screen Art>gdefivery to toe o^sired tecatton to the weltoore by 
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apovWngadtepo^ 

^properto^ofthe screen In thevvenbore. These and other objectives 
and the rnanr^ in the apparatus and mettKxl^ 

^areft^ard^-bedbelowlnthcdKCdptionotm 
rnent 



Progp DESCRIPTION OF TJH6 OfY 1 "^ 
Figure 1 

tus expanded against the weflbora. 

F^ure 2 te the section vtewaionoBnes 2-2 of Rgurei. 
Rgure3is the section viewof Figure 2 shown before expansion of the 
inner tube against the Waring material. 

F^4faasegmem which can IwroBrf 
flex^tubhigwri^gNwuncterVn^ 

DETAILED DESCRIPTION OP Tp» PREFERRED PURoruut^ 

The preferred embodiment k ftisliBted h operalI()n ti Rgw 1. a 
ooBedajbhgreellOcarteaaetx*^ 

AssooninF^^seornortiahaaapturaatyof 

basn^hsrv order efther random or in repea* The segment 

12eant»punchedtorftel»Iesl4«tielKte14cante 

«her known technic ThadedraMegoaltetohavea^ 

PfwJn«te»ya30or40percatopenTO 

atubutarshape. ThesegmQnt12c«iberoBedkK^tuaTn^ 
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1 6 and 18 are brought together to make a lonajtucRnaJ seam which Is wetted 
or otherwise dosed up. Alternatively, the segment 12 can be spfrafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wfcflh of •egmorrt 12. 
This Should be compared to rottng the cegmef* 12 into a tutw where fts width 
determines the diameter of the tube that is formed when edges 16 and 19 ere 
aJigr»dandjcfoedmatechn^ 

The openings or holes 14 can be put oh the tubing m»tofhm segment 
12 for only a portion ofthecoOed tubing *tring20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run lr»tottiewe«bore 22 to place the perfo- 
rated eogmem or segments at toe desired tocatior^ 

Figure 2 shows h section the tube 20 made from the segment or seg- 
mental along with openings 14. Wrapped around the openings 14 Is sn 
opened grid structure which can be made from metalDc or composite or other 
nonmetolGc materials. The purpose of the grid 26 is to provide a eupportoff 
of tube 20 for the open cett After media 28. In the preferred embodiment, the 
media 28 is made of Viton and Is an open cell structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The oper^ size can be made to su ft The 
significant feature of the filterir^ material 28 Is that It Is flexible. Thus, when 
the string 20 Is preformed Into a corrugated shape as shown in Figure 3, by 
using known techniques such as rl thresh a ofe, toe fiftw material 28 
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canlhenbeappSedov8rtasfihowninFiQW)3. Ttereaftw. wt«w the mate- 
rials property posffioned info 

traledschemalk^asSOinRfliwicanbelnse^ 

the initial shape shown in Figure 3 and expand the string 20 under the fitter 

materiai 28 to a rounded shape aa show in Figure 2. As a result, the ifter 

which Is flaxt^ expands w» 
of tubular 20 changes from that of Figure 3 to that of Figured 

A cover malarial 32 can overlay the fitter material 28 fer running In, eo 
as to protect the fitter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet wt^ 

cormgated tubular 2a tt can be a etastomarfc material that literally rips at the 

sflgMBSt expansion of the umte^^ 

3. Other materia* for the cover 32 can be empt^ 

the spW of the hvorttlon or, in a part^ 

efirnlnated. A material which disserves or is chemicafy attacked over time can 
also be enipioyed ass cover 32 such to 
it Is ofesired to put the wel In prooXicooa 

SignBcant expansions vonntetrfceJIycanbeoMaJnedm 
shape of the tubutar 20 from the ciomigaW shape, such as shown to 
pte In Roaito3 to the rounded * Write a particular 

four-tobe arrangernontofmeoomigaledeiiape 
Wflal shapes are within the purview of the Invention. The significant thing is 
that the moMying support struck 

of tie string 20. as shown in Figures. Is capable of votumetricafiy expanding 
so as to bring me filter rnalertal 28 Into 

5 
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The Mtfelcomjgatedshape also permits Insertion in smanerweflbores. The 
mrHaJ shape does not have to be corrugated. It can be round and be ex- 
panded downhole. 

TNs technique is partkxilarty advantageous in under-balanced drifting 
where circulating mod is not used. In these sftuaSons, particulanV where 
«hate is eiicantBrBtt the advarta^ 

use of the apparatus and method as described. The initial shape of the 
weilbore is retained by the assembryv^ 

the filter material 28 so as to push the material 28 19 agM the weObore 
34. •neodolrtg.thetwma&incBnbeBJ^^ 

rial 28 without the presence of en annular space around the outside of the 

filter material. The tradttional gravel packing 

wHnin the tubular 20 after it has been expamled to a rounded shape is larger 
than It otherwise would have been using a traditional gravel pack which 
rooties the annutar space far the gravel necessitating a trnaftera^ dfem- 
eter inside the screen. 

It should be noted that it is within the purview <»f1his Invention to pro- 
duce a forrnatton through the use of a cofled tubing string such as 20 which 
is perforated wRh openings or holes 14. A tubing string 20 so perforated wfth 
openings 14 can be used in conjunction with tradttonal gravel pack tech- 
niques to produce a formation. In the preferred embodiment the open cell 
f»8T material 28 Drirferalty 

such as Viton is overlaid on the c«nugatedtubu1ar20aBattown tonguraa 
The stretchable qualifies of the filter material 28 efiow Its use in conjunction 
with an initially corrugated tube 20 as shown in Rgure3warwncorTugated 
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***** 40 percent wMesHSgMng the tube 

Proper depth. 

»*^^«.p^<*« W i m « toll0 p WM ,. (lllllr 

against the weflbore. 

Various Known techniques to «caiidthebBeepipe20canbeuscd. 
Theuseofaflerfbterru^forto^ 

htfl abas and holds the torn*** to it state v*en In the expanded 
PoaffloaasshownhRgun.2. Mwa^nak^thetubematan^fo^ 
titter material 28 around ft act as a perforated casing tor the purposes of 
production from the tarnation. 

The reinforcing grid 26 can be a layer that overiays the tube 20 as 
^hRoumac^beaaiuc^ 
28. Therelntocen»ert26wbeniadst^ 
als and is genera^ an open weave, Hciwew 
Ptoyed without departing from the spWoflhefaveiccn. 

It is also wRhin the purview of the inveniten to use an WHally rouirf 
ctoss section for the tube 20 under thafltarn^zoaiKlmechaN^ 
^pandtheccfflbinaticn against tteweehom. However . the preferred em- 
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bodment involves the use of a conuoated tube under 

greater volumetric expsnskxts can occur underneath the filter material 28 to 

better position & against the wellborn. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 openings provide a better structural integrity of the tube ate 

initial openings which are slotted. Using materials such as sHnless ateet 
316U yield strengths of 80,000 to 80,000 psi can be obttted. 

It is also within the scope of the Invent 
ston force on the corrugated tube 20 to get It into the rounded poeKon shown 

10 in Figure 2 such that the fOter 28 engages the wefcore with a reskfual force 
and, in certain conditions, pushes back the formation materials defining the 
wettbore to enlarge IL 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 

is rounded Shape, These can include devtoes which employ a wedge wttich te 
pushed or puled through tie tubular or any other drMng device wl^errtate 
the use of rollers which can be actuated radtaBy outwardly to initiate the 
expansion of the oonugated tubular as the driver advances. 

Those sMtod In the art wH appreciate the advantages of the apparatus 

20 and method as described above* In lateral completions there Is some uncor— 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
imitation on production from the zone In the welbore. in certain applications 
Involving unconsolidated shale formations, drffing WRh mud can create an 

25 impervious cake on the weflbore wafts which wS be detrimental to future 
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^'"^coledtoDlhan^ 

^^^ba^we^ The open col tntermafcrtal 
28 can be pushed firmly acalnst In. f«m^ ^ ft can easOvr resist 

drecbon. The openfng size in the fitter material 28 is praSctebto and the 

asserr^can be protected for (Wrverytottedesl^ 

structure eliminated prior to ordur^^expej^eftr^^maie^aa 

wttf, the ^erly^ tube 20 below t White varies types of rr***^ 

•xpanstowrttheondeijyinfltu^^ 

«ate have been described. ^WM^^p^^^,^^ 
asalnsttnewaborev^support^,^ 

Pipe havingabroeopen area, h th.c^ef20 to 40 percent are abo in the 
Pt^eftheinvenlon. Tnerrtnfon^i^^e^^b^^^ 
andihe«efmaleriaI28.cr^ tttfl ^ ina! ^ 

Shown fn Figure 2. 



i are illustrative 
and «pta^th«ec* and various 
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als, as weti as m the details of the illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1. Awaborecompiesontod 

a perforated body made of an expandable material; 
a fitter assembly mounted over aaJd perforated body so as to 
cover the perforator* in said body; 

a tool acting on said body to expand ft and said alter mounted 
*^*toato«saHiftertoinovetow^ 

2. The assertory qf claim t, further oomprtsa^ 

a protective cover tor said filter assembly which is removable 

downhote. 



3. The assembly of daiml, whereto: 

saw expandable material to corrugated to facilitate fosertton tote 
the wellbore, whereupon saw tool exparKl.1^ 
fitter toward the surface defining the waflbore. 

4. The assembly of ctafm 3, wherein: 

said body assumes a rounded shape after expansion by sakt toot. 

5- The assent of dalml. farther cornprtstofl: 

i reinforcement between aaJd body a«l said filter assembly to 
support said titer assembly In the area of said body perforations. 



IX 
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1 

2 
3 



6. 

string. 



The assembly of claim 1 , whereto 

said perforated body comprises a segment of a coied tubing 



*** 1 7. The assembly of daim 6, wherein: 

2 satt segment has an open area in fre range of up to about 40%. 

1 8. The assembly of claim 6 f whereto 

2 said segment JsftexMe. 

1 9. The assembly of claim 6, whereto 

2 said segment ts made from aflat member which is roBed into a 
<J 3 tube with a sealed longitudinal joint 

1 10. The assembly of data 6 P wherein: 

2 saldsegment Is made from a flat member and tolled spirattyto 

3 a desired diameter having its spiral seam sealed. 

1 11. The assembly of dairn 3, wherein: 

2 said perforated body comprises a segment of a colled tubing 

3 string. 

1 12. The assembly of claim 1 1, further comprising: 

2 a reinforcement between safd body and said filter assembly to 

3 support said «ter assembly in the area of said body perfbrafiona. 
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1 

2 
3 



13. The assembly of dabn 12. further comprising; 

a protective cover for said fitter assembly which is removable 

downhote. 



1 14. A method of wel completion, comprising: 

2 running in a tebular body wHhperfo^^ 

3 mounted cw the perforaflons on the body; 

4 expanding the tubular body downhote. 



1 15. The method of datm 14. farther comprising: 

2 providing a protectee covering over thefitosjsernhlyfornin-ln; 

3 removing the protecSve covering downhote. 

1 16. The method cfoteim 14, farther comprising: 

2 conugafing satd tubular body; 

3 aftermgsaMaxnjgaikigtrtoaro 

4 expanding. 

1 17. The method of claim 14, further comprising: 

2 engaging the wellborn wHh the Star assembly due to said ex- 

3 pending; 

4 using a segment of cofled tubing as eald tubutarbody. 
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10. The method of claim 14, further comprising: 

2 providing a support between said tubular body and saJd fitter 

3 assembty. 

1 19. The method ofdafm 14, further computing: 

2 proN^ an ()Den area on saki tubular bod^ 

1 20. The method of daim 17. further comprising: 

2 corrugating said tubular body: 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore cocspletion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. X wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

10 32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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